II Solid-state analyses
Single-crystal X-ray data for 3@BrC6, 4@BrC6, 6@BrC6, 7@BrC6, 8@BrC6, 11@BrC6, and 12@BrC6 were collected on a dual source Rigaku SuperNova Oxford diffractometer [3] equipped with an Atlas detector using mirror-monochromated Cu Kα (λ = 1.54184 Å) radiation. The data for 5@BrC6 were measured using a Rigaku SuperNova single-source Oxford diffractometer with an Atlas EoS CCD detector using mirror-monochromated Mo-Kα (λ = 0.71073 Å) radiation. Singlecrystal X-ray data for BrC6 were measured on a Bruker-Nonius Kappa CCD diffractometer [4] equipped with an APEX-II CCD detector using graphite-monochromated Mo Kα (λ = 0.71073 Å) radiation. The data obtained from Bruker Nonius Kappa diffractometer were performed using the program COLLECT [5] and HKL DENZO AND SCALEPACK [6] . The data collection and reduction for complexes performed using Rigaku instruments were done by the program CrysAlisPro [3] , the gaussian face index absorption correction method [3] was used for these complexes. The intensities for data collected using Bruker Nonius Kappa diffractometer were corrected for absorption using SADABS [6] with multi-scan absorption correction type method. All the structures were solved with direct methods (SHELXS [7] ) and refined by full-matrix least squares on F 2 using the OLEX2 software [8] which utilizes the SHELXL-2013 module [7] . No attempt was made to locate the hydrogens for disordered solvent molecules. Constraints (AFIX and EADP) and restraints (DFIX and ISOR) are used for disorder models in particular lower-rim alkyl chains. 
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III Computational study IIIa General Information
Molecular mechanics analysis of the complexes between three C-hexyl-2-bromoresorcinarene (BrC6), C-ethyl-2-bromoresorcinarene (BrC2) and C-propyl-2-bromoresorcinarene (BrC3) hosts and N-oxide 3 were initially carried out using Jaguar/Maestro software package [9] and OPLS-2005 force field. In order to make sure that we were adequately screening the conformer space of the complexes in these simulations, no constraints were applied on either N-oxide or acetone molecules.
The low energy conformer of 3@BrC2, 3@BrC3, and 3@BrC6 complexes were then optimized using the Gaussian 09 suite [10] of programs at the density functional theory (DFT) level with M062X/6-31G(d,p) [11] within the IEF-PCM solvation model [12] . All of the optimized complex geometry were confirmed by frequency calculations as minima with zero imaginary frequencies. Single point calculations were performed on these optimized structures using long-range corrected (LRC) exchange-correlation functional with inclusion of dispersion correction, ωB97X-D in order to obtain a more accurate treatment of stacking type interactions [13] .
Structure analysis such as Molecular Electrostatic Potential (MEP) surface map, was performed using GaussView v5.0.8.4.
A topological analysis of the electron density was performed with Bader's quantum theory of atoms in molecules (QTAIM) using the AIM2000 software [14] .
Of note, the energies implemented in Table 2 are not interaction energies. We believe that calculated and predicted interaction energy for more than three components (out N-oxide, in Noxide, as well as acetone molecule with receptor) won't be much accurate due to basis set superposition errors" (BSSEs) and "basis set incompleteness errors" (BSIEs) and in our idea the counterpoise correction of interaction energy for removing these errors won't be effective to completely remove the errors. The reported energies in Table 2 , obtained from quantum theory of atom in molecule (QTAIM) only shows the contributions of different possible non-covalent interactions on energetic aspect and stability of the calculated structures and provide a basis to explain the presence of these attractive interactions in the systems and distinguish them from weak interactions. As mentioned in Table 2 (See manuscript), electron density p(r) and Laplacian of the electron density ∇ 2 p(r) at the BCP, is related to bond order and in turn bond strength. E (X) is the energy [15] of those bonds (vary from 2.9 to 11.0 kcal/mol for H-bonds and 0.8 to 1.9 kcal/mol for other classes of non-covalent interactions) which is calculated from following equation. Although, they have important role in energetic aspect of complex, they are not the interaction energy.
Where Vc is the potential energy density and the kinetic energy density at the BCP. Table S3 : Isodesmic reaction schemes for comparing relative energy of the 3@BrC2, 3@BrC3 and 3@BrC6 complexes.
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Figure S1: The plotted molecular graph and topological properties 3@BrC6 complex by QTAIM analysis. 
IIIb. DFT Calculated host-guest complex geometries for 3@BrC2
